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(54) Digital print head 

(57) An ink jet print head includes an ink jet print 
module (10) contained in a cartridge housing (17, 18). 
The ink jet print module includes a surface (14) contain- 
ing a plurality of ink jet nozzles (13) and this surface ex- 
tends in an aperture (21) of the cartridge housing. An 
element (25) extends from the housing and supports a 
set of electrical terminals (27) and electrical connection 
means (26) provide electrical interconnections between 
electrical contacts (15) of the set of electrical contacts 
of the ink jet print module and electrical terminals (27) 
of the set of electrical terminals supported in the ele- 
ment. 
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Description 

[0001] Thisinv ntionr lates to digital print heads and 
in particular to ink jet print head cartridges and to hous- 
ing and th provision of xternal I ctrical conn ctions 
therefor. 

[0002] Ink jet print head cartridges or modules are 
known in which a casing houses a plurality of ink jet noz- 
zles from which droplets of ink may be ejected selec- 
tively as required by ink ejection means and electronic 
circuits for controlling operation of the ink ejection 
means. One known form of ink jet print head includes, 
for each ink ejection nozzle, an ink chamber communi- 
cating with the ink ejection nozzle and a resistive ele- 
ment for heating the ink in the ink chamber so as to eject 
a droplet of ink from the nozzle. A pulse of electrical cur- 
rent is passed through the resistive element to cause 
the required heating of the ink in the associated ink 
chamber. Electronic driver circuits of the print head con- 
trol generation of the pulse of electrical current. The driv- 
er circuits are controlled by print control signals gener- 
ated externally of the print head module by electronic 
control circuits operating to cause ejection of ink drop- 
lets selectively in a sequence of printing cycles from se- 
lected ones of the nozzles such as to produce a required 
imprint on a print receiving medium. 
[0003] The ink jet print head module includes a reser- 
voir of ink and, as ink is ejected in droplets from the noz- 
zles during operation of the print head, the ink in the 
reservoir is gradually depleted. In known commercially 
available ink jet print head modules, when the ink in the 
reservoir has been depleted to a low level the entire 
module is replaced by a new module containing a res- 
ervoir full of ink. Accordingly the module is constructed 
to be readily removable and replaceable by a user of 
printing apparatus incorporating such ink jet print mod- 
ules. The module is provided with a set of electrical con- 
tacts which, when the module is removably mounted in 
the printing apparatus, engage with a corresponding set 
of electrical contacts of the printing apparatus to connect 
the external control circuits to the driver circuits of the 
print head module. 

[0004] In one commercially available ink jet print mod- 
ule, the nozzles of the print head are located in a first 
planar face of the module and the set of electrical con- 
tacts is located on an adjacent face extending substan- 
tially perpendicular to the first face. While this construc- 
tion and relative location of the nozzles and of the set 
of electrical contacts is satisfactory in many construc- 
tions of printing apparatus, it does impose restrictions 
on the construction of the printing apparatus with regard 
to the insertion into and removal from the printing appa- 
ratus of the print head modules. 
[0005] Generally the commercially available print 
head modules are used in non-secure printers for ex- 
ample output print rs connected to and operated by per- 
sonal comput rs. How v r it is also proposed to us 
comm rcialiy available ink jet print h ad modul s in 



postage m ters for printing postal indicia on mail pieces. 
It will be appreciated that b cause postage met rs ar 
used to disp nse postage valu it is required that the 
print head is operated in a s cure manner and postal 
s authoriti smayrequireus of an ink that is differ ntfrom 
inks used in print head modules used generally for other 
purposes. Accordingly it is desired to ensure that only 
authorised print head modules are utilised in the post- 
age meter. 

[0006] According to the invention an ink jet printhead 
includes an ink jet print module and a cartridge housing; 
said ink jet print module including a plurality of ink jet 
nozzles in a first exterior surface of said module; selec- 
tively operable driver means to eject ink from selected 
ones of said nozzles and a set of electrical contacts con- 
nected to said driver means and located on a second 
exterior surface of the module; said ink jet print module 
being housed in said cartridge housing; said cartridge 
housing including a wall and an aperture in said wall 
through which said first surface extends so that said ink 
jet nozzles are located exterior to the housing; an ele- 
ment extending from said housing and supporting a set 
of electrical terminals; and electrical connection means 
providing electrical interconnections between electrical 
contacts of said set of electrical contacts and electrical 
terminals of said set of electrical terminals. 
[0007] Preferably the electrical terminals are located 
on a printed circuit board, said printed circuit board ex- 
tending from the element into the interior of the housing; 
said printed circuit board being provided with a set of 
electrical contact pads corresponding to said electrical 
contacts of the print head module, the electrical contact 
pads respectively being in electrical contact engage- 
ment with corresponding ones of the electrical contacts 
and the printed circuit board includes electrical tracks 
extend interconnecting the electrical terminals and the 
electrical contact pads. 

[0008] If desired the terminals may be connected re- 
spectively to correspondingly located electrical contacts 
of the print head module or at least some of the terminals 
may be connected to electrical contacts of the print head 
module that are not located corresponding to the termi- 
nals. 

[0009] The housing may have a planar side wall and 
the element supporting the terminals may extend sub- 
stantially perpendicular to the planar side wall. 
[0010] An embodiment of the invention will now be de- 
scribed by way of example with reference to the draw- 
ings in which:- 

Figure 1 is a view of a print head module and com- 
ponents of a housing therefor prior to assembly of 
the housing, 

Figure 2 illustrates the print head module inserted 
in a body component of the housing, 
Figure 3 illustrat sth assembled housing with th 
print head modul therein, 
Figure 4 is an end I vation view of the ass mbl d 
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housing, 

Figure 5 is a sid I vation vi w of th ass mbl d 
housing, and 

Figure 6 illustrates a printed circuit component with 
sets of I ctrical contacts thereon. 5 

[0011 J Referring first to Figure 1 of the drawings, a 
known commercially available ink jet print head module 
10 consists of a main body 11 and a projection 12 ex- 
tending from the main body. Two rows of ink jet nozzles 
1 3 are located in a face 1 4 of the projection 1 2. A set of 
electrical contacts 15 are located on a face 16 of the 
main body 1 1 . It will be understood that the sets of elec- 
trical contacts comprise a plurality of individual contacts 
but for clarity in the drawings only a small number of 
contacts are shown by way of illustration. 
[0012] A housing for the module 10 comprises a body 
component 17 and a cover component 18. The body 
component 17 has a side wall 19 and a peripheral wall 
20 extending from the side wall 19 to accommodate the 
print head module 10 as shown in Figure 2. The periph- 
eral wall 20 has an aperture 21 therein through which 
the projection 12 of the print head module extends (see 
Figure 2) so that the face 14 and nozzles 1 3 are located 
to the exterior of the housing. Resilient members 22 and 
23 are provided in the body component and act on the 
print head module to locate the face 16 and a face 24 
of the print head module in abutment with corresponding 
parts of the peripheral wall and thereby define the loca- 
tion of the print head module within the housing. The 
body component is provided with an extension 25 ex- 
tending from the side wall 19 in a direction opposite to 
that of the peripheral wall 20. A printed circuit board 26 
is located in the extension 25 and has a set of electrical 
contact pads 30 (Figure 6) corresponding to the set of 
electrical contacts 1 5 of the print head module. The con- 
tact pads 30 of the printed circuit board 26 oppose the 
contacts 15 of the print head module and respective 
ones of the contact pads 30 are opposed to and make 
electrical connection to corresponding ones of the elec- 
trical contacts 1 5. It is preferred to bond the contacts 30 
of the printed circuit board to the contacts 15 of the print 
head module for example by solder bonds to provide 
reliable electrical interconnections between the print 
head module and the printed circuit board. However if 
desired the action of the resilient member 22 on the print 
head module may be utilised to urge the contacts 1 5 into 
engagement with the contact pads of the printed circuit 
board whereby the contacts 15 are connected electri- 
cally to the printed circuit board. The printed circuit 
board is also provided with a set of electrical terminals 
27 (Figure 4). The terminals 27 are connected by con- 
ductive tracks (not shown) respectively to correspond- 
ing ones of the electrical contact pads 30 of the circuit 
board and hence, through the engagement between the 
electrical contact pads of the circuit board with the con- 
tacts 15 of th modul ,th t rminals 27 are connected 
to the iectrical contacts 1 5 of the print head module. 



[0013] Wh n the print d circuit board 26 is located in 
the base compon nt17andth print h ad module has 
be n inserted into th base component ash reinb fore 
described, th cov r component 18 is secur d to the 
base component. Conveniently th cover component 
may be secured to the base component by means of 
studs 28 extending from the cover and entering in cor- 
responding bores 29 in the base component. The studs 
are an interference fit in the bores and hence when the 
cover is pressed into position on the base component 
with the studs entering the bores, the interference fit of 
the studs in the bores retains the cover on the base com- 
ponent and the base and cover provide a sealed hous- 
ing for the print head module. Preferably the construc- 
tion of the studs is such that if an attempt is made to 
remove the cover from the base the studs fracture and 
thereby prevent replacement of the cover. The fracture 
of the studs provides an indication that tampering has 
occurred and probably that the tampering was an at- 
tempt to interfere with or replace the print head module 
with an unauthorised print head module. 
[0014] It will be appreciated that, by location of the 
print head module within the sealed housing and by con- 
structing printing apparatus in which the print head mod- 
ule is to be used such that only a print head module lo- 
cated within the sealed housing can be operationally re- 
ceived in the apparatus, only authorised print head mod- 
ules located in the sealed housing can be used in the 
printing apparatus. 

[0015] In addition, by locating the print head module 
in a housing with external electrical connections provid- 
ed by terminals 27 on the printed circuit board 25, the 
external electrical connections may be provided at a lo- 
cation that is convenient for the particular printing appa- 
ratus in which the print head module is to be used. In 
the embodiment described hereinbefore the external 
electrical terminals 27 are offset sideways relative to the 
print head module. However it will be appreciated that 
the location of the electrical terminals 27 relative to the 
electrical contacts 15 of the print head module may be 
different from that of the embodiment described herein- 
before and may be chosen for convenience of insertion 
and removal of the print head module in the housing to 
and from the particular printing apparatus. 
[0016] The configuration of the electrical terminals 27 
may be the same as the configuration of the electrical 
contacts 15 and the terminals 27 may be connected on 
a one-to-one basis to correspondingly located electrical 
contacts 1 5. However where it is desired to prevent op- 
eration of the print head module by electrical signals ap- 
plied to a configuration of electrical contacts corre- 
sponding to the electrical contacts 15, the interconnec- 
tions between the terminals 27 and the electrical con- 
tacts 30 of the printed circuit board 26 may be inter- 
changed thereby providing a simple coding of the sig- 
nals to the print h ad modul .For xamplesuppos that 
there are 1 to n electrical contacts 1 5 and corresponding 
contact pads 30, 1 to n t rminals 27 and that I ctrical 
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contact 1 5 1 of th print head is opposed to contact pad 
of the print d circuit board 26 and is connect d to 
terminal 27 8 and, in a similar mann r lectrical contact 
15 5 is conn ct d to terminal 21 y If op ration of a first 
nozzl r quires an input signal on I ctrical contact 1 5^ 
and operation of an eighth nozzle requires an input on 
electrical contact 15 8 , then an input must be applied to 
terminal 27 8 in order to operate the first nozzle and an 
input on terminal 27 \ to operate the eighth nozzle. How- 
ever if in tampering with the print head module a signal 
is applied to terminal number 1 as might be expected 
from the configuration of contact 1 5 on a standard print 
head module to operate the first nozzle, the first nozzle 
will not be operated but instead the eighth nozzle will be 
operated. Accordingly it will be appreciated that inputs 
to the terminals of signals configured to operate a stand- 
ard print head will result in a corrupted image being print- 
ed and that in order to print a required image using the 
print head module contained within the sealed housing 
it is necessary for the signals to be configured to corre- 
spond to the connections of the terminals to the contacts 
1 5. Also if desired the printed circuit board may incor- 
porate active electrical circuits 31 connected between 
the terminals 27 and the contact pads 30 and operative 
to modify electrical signals applied to the terminals 27. 
The active circuits may include one or more inverters 
and may include one or more gate circuits. The effect of 
providing these active circuits is that signals applied to 
the terminals 27 which would be expected to operate 
the print head module if applied directly to the electrical 
contacts 15 are ineffective to operate the print head 
module in the desired manner. In order to operate the 
print head module in the desired manner, signals must 
be applied to the terminals 27 which, when modified by 
the active circuits, produce electrical signals at the elec- 
trical contacts 15 to operate the print head module as 
desired. 



Claims 

1 . An ink jet print head including an ink jet print module 
(11); said ink jet print module including a plurality of 
ink jet nozzles (1 3) in a first exterior surface (14) of 
said module; selectively operable driver means to 
eject ink from selected ones of said nozzles and a 
set of electrical contacts (1 5) connected to said driv- 
er means and located on a second exterior surface 
(1 6) of the module; characterised in that said ink jet 
print module (1 0) is housed in a cartridge housing 
(1 7, 18); said cartridge housing including a wall (20) 
and an aperture (21) in said wall through which said 
first surface extends so that said ink jet nozzles (1 3) 
are located exterior to the housing; an element (25) 
extending from said housing and supporting a set 
of electrical terminals (27); and el ctrical connec- 
tion means (26) providing electrical interconnec- 
tions betw en I ctrical contacts of said set of lec- 



trical contacts (15) and lectrical terminals (27) of 
said set of electrical terminals. 

2. An inkjet print head as claimed in claim 1 including 
s a printed circuit board (26), said printed circuit board 

extending from the element (25) into the interior of 
the housing; said printed circuit board carrying the 
set of electrical terminals (27) and being provided 
with a set of electrical contact pads (30) corre- 

10 sponding to said electrical contacts ( 1 5) of the print 
head module (10) and with electrical tracks inter- 
connecting the electrical terminals and the electrical 
contact pads, the electrical contact pads respec- 
tively being in electrical contact engagement with 

15 corresponding ones of the electrical contacts. 

3. An inkjet print head as claimed in claims 1 or 2 
wherein the set of electrical contacts (15) are locat- 
ed in a first configuration; the set of electrical termi- 

20 nals (30) are located in a second configuration cor- 
responding to said first configuration and the elec- 
trical terminals (27) of the set are located in posi- 
tions in said second configuration corresponding to 
positions in the first configuration of the electrical 

25 contacts to which said electrical terminals are con- 
nected. 

4. An inkjet print head as claimed in claims 1 or 2 
wherein the set of electrical contacts (15) are locat- 

30 ed in a first configuration; the set of electrical termi- 
nals (27) are located in a second configuration cor- 
responding to said first configuration and at least 
some of the electrical terminals of the set are locat- 
ed in positions in said second configuration not cor- 

35 responding to positions in the first configuration of 
the electrical contacts to which said electrical termi- 
nals are connected. 

5. An inkjet print head as claimed in any one of claims 
40 2 to 4 wherein the connections between the electri- 
cal terminals (27) and the electrical contacts (30) 
includes an active electronic circuit (31) operative 
to modify signals passing between at least one of 
said electrical terminals (27) and at least one of said 

45 (30) electrical contacts. 

6. An inkjet print head as claimed in any preceding 
claim wherein the electrical contacts (1 5) of the print 
head module (10) have a first orientation permitting 

so electrical engagement therewith from a first direc- 
tion and the electrical terminals (27) have a second 
orientation permitting electrical engagement there- 
with from a second direction opposite to said first 
direction. 

55 

7. An inkjet print h ad as claimed in any preceding 
claim wherein the first and second surfaces (14,16) 
of the print head module are approximat ly mutually 
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p rpendicular; said cartridg housing includ s a 
sid wall (21) extending approximat ly perpendic- 
ular to said first and second surfaces (14, 16) and 
wherein th I ment (25) on th cartridg housing 

xt nds in a third direction approximately perpen- s 
dicular to said side wall (21) so that the electrical 
terminals (27) are disposed alongside the side wall 
(21). 

8. An inkjet print head as claimed in any preceding 10 
claim wherein the cartridge housing comprises first 
and second members (17, 18); said print head mod- 
ule (10) being secured in said cartridge housing by 
interconnection of said first and second members; 
and wherein interconnection of the first and second is 
members is by frangible connections (28, 29) that 
fracture in any tampering action to attempt to sep- 
arate the first and second members (17, 18). 
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